Radiocopper in L-tryptophan 2,3-dioxygenase isolated from Pseudomonas acidovorans grown in the presence of 64Cu (II).
L-Tryptophan 2,3-dioxygenase (EC 1.13.11.11), isolated from L-tryptophan-induced Pseudomonas acidovorans, ATCC 11299b, which has been grown in a medium containing 64Cu(NO3)2, has been shown to contain radiocopper. At several stages of purification of the enzyme samples were taken, and these were subjected to disc acrylamide gel electrophoresis in the presence of 10 mM L-tryptophan. After electrophoresis the position of the yellow heme band, corresponding to tryptophan oxygenase, was visually located, and the gels were sliced and counted. A large peak of radioactivity was seen to occur at the location on the gel of tryptophan oxygenase no matter what the stage of purification. Treatment of each sample before electrophoresis for 30 min at 37 degrees with gamma-globulins prepared from rabbits sensitized to homogeneous pseudomonad tryptophan oxygenase greatly reduced this peak of radioactivity, whereas treatment of each sample with rabbit preimmune gamma-globulin did not. This direct demonstration of the presence of coper in pseudomonad tryptophan oxygenase, using 64-Cu, avoided the problems and artifacts inherent in the usual techniques of copper analysis and unequivocally refutes the recent contention of Ishimura and Hayaishi ((1973) J. Biol.Chem. 248, 8610-8612) "that copper is not an essential component of L-tryptophan 2,3-dioxygenase of Pseudomonas." The presence of copper in pseudomonad and rat liver tryptophan oxygenases, previously reported by us (Brady, F. O., Monaco, M. E., Forman, H. J., Schutz, G., and Feigelson, P. (P. (1972) J. Biol. Chem. 247, 7915-7922), is reaffirmed by the experiments reported herein.